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                               INTRODUCTION 
 
                    Tic disorders are complex, heterogeneous, neuropsychiatric 
disorders of childhood onset that are the manifestations of the complex interplay 
between genes and environment. Since 1885, when the French neurologist, 
Gilles de la Tourette first recognized and described Tourette syndrome , the best 
known of tic disorders so far ,there has been rapid research and advancement  in 
medical field to understand the etiology, genetics, neuroanatomy and 
epidemiology of tic disorders. No longer tic disorders are viewed as rare, bizarre 
psychopathological entity. In the recent years, comorbid psychiatric disorders 
that frequently accompany tic disorders have become the point of research 
interest. 
 
DEFINITIONS 
                  A tic is a sudden, rapid, repetitive, nonrhythmic, stereotyped motor 
movement (motor tic ) or vocalization (phonic/vocal tic) involving discrete 
muscle groups or a group of muscles (1). Tics can be involuntary or 
semivoluntary in nature and are characterized by their anatomical location, 
frequency, number, duration, intensity and complexity. 
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CLASSIFICATION  
              Tics are classified as simple or complex motor / vocal tic. Tics 
involving one muscle /muscle group /sound are simple tics and slower, 
purposeful movements involving multiple muscle groups or multiple sounds are 
complex tics. A simple motor tic can be further classified into  
* Clonic tic – brief, jerking movement – e.g. : eye blinking ,shoulder shrugging 
,      head turning  
* Dystonic tic – briefly sustained abnormal posture – e.g.: blepharospasm, 
bruxism ,mouth opening , twisting and tilting of head  
* Tonic tic – isometric contraction – e.g. : tensing of abdominal or limb muscles  
Complex motor tic includes movements like touching objects, rotating, or 
echopraxia (imitating others gestures) . Throat clearing , sniffing , coughing are 
the common simple vocal tics whereas palilalia ( repeating words or one’s 
phrases ) ,echolalia (repeating others words or phrases ) ,coprolalia (using 
obscene words ) ,copropraxia (making obscene gestures) includes complex 
vocal tics . 
                 Tics often occur in bouts of one or several tics separated by periods 
of no tic activity. Tics wax and wane over their course. Simple motor tics are 
the most common initial presentation with eye blinking being the most common 
tic to begin with and then progress in rostrocaudal direction (2) with time into 
more complex tics.  
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                 Many patients experience a sensory phenomenon preceding a tic, 
referred to as premonitory urge (3) similar to the need to sneeze or itch. These 
premonitory sensations can be physical or mental, and localized or generalized 
in nature. As age increases, the awareness of premonitory sensations increase 
and by the age of 10 years, most children with tic disorders become aware of the 
urge. (4) 
                 Factors like stress, fatigue, boredom and anxiety are known to 
exacerbate tics (5) whereas reduction in frequency and intensity of tics are 
reported during focussed concentration on mental (reading) or physical tasks 
(dancing, playing musical instrument, engaging in sports). 
                 Many patients report an ability to suppress their tics(6) voluntarily 
for a brief period of time (example – while at work or school) , but at the 
expense of concentration and attention . As the child grows older their develop a 
greater ability to suppress tics.(6) 
 
DIAGNOSTIC CRITERIA   
                    The tenth revision of International Statistical Classification of 
Diseases and related Health Problems (ICD -10) and fifth revision of Diagnostic 
and Statistical Manual of Mental disorders (DSM -5) have put forth criteria for 
aiding in the diagnosis of tic disorders. 
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DSM -5 Diagnostic Criteria for Tic Disorders (7) 
TOURETTE’S DISORDER 
A. Both multiple motor and one or more vocal tics have tics have been 
present at some time during the illness, although not necessarily 
concurrently. 
B. The tics may wax and wane in frequency but have persisted for more than 
1 year since first tic onset. 
C. Onset is before age 18 years 
D. The disturbance is not attributable to the physiological effects of a 
substance (e.g., cocaine ) or another medical condition(e.g. ., 
Huntington’s disease, post viral encephalitis) 
 
PERSISTENT (CHRONIC) MOTOR OR VOCAL TIC DISORDER: 
A. Single or multiple motor or vocal tics have been present during the 
illness, but not both motor and vocal 
B. The  tics may wax and wane in frequency but have persisted for more 
than 1 year since first tic onset 
C. Onset is before age 18 years 
D. The disturbance is not attributable to the physiological effects of a 
substance (e.g. cocaine ) or another medical condition (e.g., 
Huntington’s disease, post viral encephalitis) 
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E. Criteria have never been met for Tourette’s disorder 
 
PROVISIONAL TIC DISORDER: 
A. Single or multiple motor and/or vocal tics. 
B. The tics have been present for less than 1year since first tic onset. 
C. Onset is before age 18 years. 
D. The disturbance is not attributable to the physiological effects of a 
substance (e.g. cocaine ) or another medical condition (e.g., 
Huntington’s disease , post viral encephalitis) 
E. Criteria have never been met for Tourette’s disorder or persistent 
(chronic) motor or vocal tic disorder. 
CLINICAL COURSE: 
                     Tics usually have their onset between 4-6 years , peak in severity 
around 10-12 years and by 18-20 years of age (early adulthood) most of them 
have a marked reduction in their tic severity ,with an exception of a small 
percentage(<5%)  of patients experiencing worsening of tics into adulthood 
(8,9). Tics change in their frequency, number, type, anatomical location, 
complexity and severity over period of time with tic free intervals of weeks to 
months in between.(10) 
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                     Various studies have shown that there are no correlation between 
childhood characteristics of tics or its severity and outcomes in 
adulthood.(9)Poor fine motor skills in childhood (11) and smaller caudate 
volumes on childhood MRI (12) was associated with increased severity of tics 
in adulthood . 
EPIDEMIOLOGY: 
                     Children are 5 – 10 times more likely to be affected by tics than 
adults. The estimated prevalence rate of all tics for boys range from 6-18% and 
for girls from 3-11% by various clinical and community surveys, with Tourette 
syndrome alone having a prevalence rate of 0.3-0.8%. In general tic disorders 
have a male preponderance with gender ratio varying from 2:1 to 10:1 in 
various studies .(13,14,15,16) 
ETIOLOGY AND PATHOPHYSIOLOGY: 
Genetic factors: 
                                Tourette syndrome and other tic disorders cluster in 
families. The fact that genetic factors are attributed to the vulnerability to TS 
and related disorders became evident with twin and family studies (17). Twin 
studies have revealed that the concordance rate for tic disorders among 
monozygotic twins ranging from 50 – 90% , in contrast with less than 10% 
concordance rate among dizygotic twins(18).Many studies have revealed that 
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first degree relatives of TS patients are at substantially higher risk for 
developing TS ,OCD and chronic tic disorders(19). 
                            Historically(17), genetic analyses were thought to be 
consistent with autosomal dominant  mode of inheritance ,following which 
great research efforts are on the process to identify the susceptibility gene. A 
systematic genome scan conducted by the Tourette syndrome association 
International Consortium for Genetics (20,21), identified that 4q and 8p were 
the regions of interest and demonstrated strong evidence of linkage for a region 
on chromosome 2p . But further studies have failed to replicate the similar 
results. 
                           A variety of cytogenetic abnormalities in Tourette syndrome 
families have been reported (22). Disruption of the contactin-associated protein 
2 gene on chromosome 7, encoding for membrane protein located at the nodes 
of Ranvier along myelinated neurons has been demonstrated by the recent 
studies(23). In addition, a candidate gene ,SLITRK1 , on chromosome 13q31.1 
has been identified (24) with basal ganglia and deep layers of cortex expressing 
the gene product . 
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NEURONAL CIRCUITS 
NEUROANATOMY: 
                                  Major research into the pathophysiology of tic disorders 
have pointed out that abnormalities in mutisynaptic cortico-striato-thalamo-
cortical (CSTC ) circuits ,that connect cerebral cortex to various subcortical 
regions ,leading to an imbalance of the direct (vs) the indirect pathway within 
one or more of these circuits as the most widely accepted neuroanatomical 
model of Tourette syndrome (25).  
NEUROPATHOLOGICAL DATA: 
                                 Studies of post-mortem Tourette syndrome brains have 
revealed marked alteration (increase or decrease) in number and density of 
GABA-ergic parvalbumin positive cells (interneurons and projection neurons 
)in basal ganglia structures. There was a reduction in GABA-ergic interneurons 
(50%) in the caudate and putamen (30-40%). GABA-ergic projection neurons 
were found to be reduced in the globus pallidus externus and increased (120%) 
in the internal segment of globus pallidus(26) 
STRUCTURAL BRAIN IMAGING: 
                                 Volumetric MRI (magnetic resonance imaging) of the basal 
ganglia in patients of Tourette syndrome, found a significant decrease in volume 
of caudate nucleus in both children and adolescents(27). This group also 
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reported larger dorsal prefrontal regions in children but smaller volumes in 
adults representing the occurrence of synaptic plasticity (compensatory 
response) with the constant need to suppress tics in children(28). Larger parieto-
occipital region volumes smaller inferior occipital volumes are also reported in 
TS patients compared to controls. Larger left thalamic volumes,(29)  increased 
hippocampus and amygdala volumes were also noted in TS patients.  
FUNCTIONAL BRAIN IMAGING: 
                                Functional magnetic resonance imaging (fMRI) uses state 
dependent blood oxygenation as a measure of brain activity. Studies using fMRI 
have demonstrated that prefrontal cortical ,thalamic and basal ganglia are areas 
involved in tic suppression , in agreement with results from PET(positron 
emission tomography) and SPECT (single photon emission computed 
tomography)(30,31). Recent studies have also revealed that paralimbic and 
sensory association areas are significant in tic generation(32) 
NEUROPHYSIOLOGY: 
                                Neurophysiological research in TS have led to the findings 
that TS patients have diminished ability to appropriately manage sensory inputs 
to motor programs which are released as tics (33). Evidence of increased EEG 
coherence in the alpha frequency band during suppression of involuntary tics 
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have pointed out that sensorimotor frontal connections(frontal lobes) are 
involved in tic suppression (34). 
NEUROCHEMICAL AND NEUROPHARMACOLOGICAL DATA: 
                                Central dopaminergic systems are reported to be intimately 
involved in pathobiology of TS. An excess of dopamine release or increased 
sensitivity of D2 dopamine receptors are hypothesized to be the factors .Data 
supporting these hypothesis are as follows. Drugs that block D2 receptors like 
haloperidol, pimozide and other neuroleptics(35) and drugs that decrease 
dopamine synthesis like tetrabenazin(36) have been found to be  very effective 
in suppressing tics. Administration of L-dopa and CNS stimulants, that increase 
dopaminergic activity have found to increase tics. Imaging techniques have also 
pointed out increased levels of dopaminergic innervation in corpus striatum of 
TS patients(37). 
                             Glutaminergic , cholinergic ,serotonergic ,nor adrenergic and 
opioid systems have also been implicated in TS pathobiology as they are present 
in CSTC circuits and interact with central dopaminergic system . 
GENDER SPECIFIC ENDOCRINE FACTORS: 
                            Androgenic steroids are hypothesized to  act at key 
developmental periods, like perinatal period, adrenarche & puberty, to influence 
the natural history of TS, as males are frequently affected with TS than 
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females(38) . Further studies that support the role of androgens are exacerbation 
of tics following androgen use (39) and trials of antiandrogens in treatment of 
severe TS and/or OCD .(40) 
PERINATAL RISK FACTORS; 
                            Adverse perinatal events have been found to be one of the 
non-genetic factors that increase the vulnerability to develop tics. One study has 
demonstrated that mothers of children with TS are 1.5 time more likely to 
experience complications during delivery than mothers of children without tics 
(41). Evidence also supports that alcohol, smoking, and forceps delivery can 
also predispose individuals to develop TS. 
POSTINFECTIOUS AUTOIMMUNE MECHANISMS: 
                           A post infectious autoimmune etiology for TS similar to 
Sydenham’s chorea has been postulated since 1800’s. PANDAS (paediatric 
autoimmune neuropsychiatric disorders associated with streptococcal infection), 
includes movement disorders like tics and or OCD symptoms, due to formation 
of autoantibodies as a result of molecular mimicry. PANDAS include acute 
symptom onset /exacerbation of tics following infection with GABHS(42). 
GABHS( Group A beta haemolytic streptococcus ) is only an initial inciting 
agent in PANDAS and further exacerbations of tics can be triggered by other 
viruses, bacteria(Lyme disease ,Mycoplasma ) , or even non-infectious agents .  
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                            Diagnostic criteria for PANDAS includes  
 Presence of tics and/or OCD 
  Prepubertal onset 
 Sudden explosive onset /exacerbations 
 Temporal association of GABHS infection(high levels of ASO titres) and 
neuropsychiatric symptoms . 
 
PSYCHOLOGICAL FACTORS: 
                              
                                  Tic disorders are considered as one of the stress sensitive 
conditions. Studies have shown that patients with TS experience more stress 
than matched healthy controls(43) and tic exacerbation also occurs with 
antecedent stress inducing states (44) . Family environment (parental discord) 
and the coping abilities of the family members also have role in tic 
manifestations (45) 
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                    NEUROPSYCHIATRIC COMORBIDITIES  
 
                      Since the past decade, the neurological and psychiatric 
comorbidities associated with tic disorders has received must interest and been 
the point of researchers. But till the relationship between tic disorders and 
comorbid psychiatric disorders has not been disentangled. It is also of note that 
more severe the tic disorder, the greater the likelihood of co-occurring 
conditions both in clinically referred and population based samples.(46) 
 
ATTENTION DEFICIT HYPERACTIVITY DISORDER (ADHD): 
                                   
                                The most common comorbidity associated with tic disorders 
is ADHD. ADHD is characterized by the presence of enduring pattern of 
inappropriate inattention and/or hyperactivity and impulsive behaviour. The 
prevalence rate of ADHD in the general population being 2-12%, in clinical 
samples of tic disorders the co-occurrence of ADHD ranges from 30-50% (47). 
It has also been rated that the prevalence of ADHD in children with TS who 
reach clinical attention may be even higher ,with some pointing around 60-
90%(48).There occurs a bidirectional relationship between ADHD and TS – as 
50-75% of children with TS also meet criteria for ADHD , around 20% of 
ADHD children also meet criteria for tic disorder. 
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                            The symptoms of ADHD often precede the tic symptoms in 
children with both comorbidities and are associated with great magnitude of 
behavioural ,social and academic problems than tic themselves(49,50) . 
Comorbid ADHD symptoms have a negative impact on global psychosocial 
functioning and are associated with decreased quality of life in early 
adulthood(51). Children with co-existing ADHD and TS are found to be more 
aggressive, with low frustration tolerance and socially withdrawn from their 
classmates. The clinical course of ADHD in children with tic disorders has not 
been studied in detail so far. 
                             The etiological relationship between tic disorders and ADHD 
remains elusive and complex. Children with distressing tics while trying to 
suppress them, they might have poor concentration in other areas of 
functioning. Three models have been proposed regarding the two comorbid 
pathologies. The additive model proposes the ADHD and TS are combination 
two independent pathologies, interactive model proposes that a separate 
nosological entity is being manifested by both tics and ADHD and phenotype 
model proposes that both are phenotype subgroups of major clinical forms. 
Studies by Rothenberger and group have tried to evaluate these models .Their 
first study(52) demonstrated no additive effect , second study (53) - partially 
supported the model and third study(54) provided complete evidence for 
possibility of  additive model . Further clinical, genetic, and neurobiological 
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investigations are needed to clarify the knowledge on relationship between 
ADHD and tic disorders. 
                            During treatment of tic disorders, special consideration is 
important for the comorbid ADHD symptoms, which causes more impairment 
than tic themselves. Clonidine (an alpha 2 agonist) and methylphenidate 
(psychostimulant) have studied to be effective in treatment of co-occurring 
ADHD and tics(55)  with a combination of both to be more effective than either 
alone. 
 
OBSESSIVE COMPULSIVE DISORDER: 
                                  The prevalence of OCD in tic disorders, ranging from 30 -
50 % has been estimated in various studies (meeting the full criteria for 
OCD)(56,46) ,and around 90% of children with tics are reported to have 
subthreshold OC symptoms. Family studies have revealed that first degree 
relatives of TS patients have higher occurrence of TS and OCD, and first degree 
relatives of OCD patients have higher occurrence of OCD and TS compared to 
the general population.(56) 
                                    OCD and tic disorders bear strong similarities to each 
other. In Tourette syndrome the tics appear as a response to unpleasant, 
involuntary sensation in order to reduce the distress associated with it, like the 
volitional compulsion arising out of involuntary mental process ,the obsession. 
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This suggests that certain OC symptoms are an alternative phenotypic 
expression of Tourette syndrome. 
                                    OC symptoms can have their onset during the time when 
tics reach their worst severity, but can also occur denovo in adulthood in some 
individuals. There exists a qualitative difference in OC symptoms between tic 
related OCD and non-tic related OCD, with more of male predominance, poorer 
response to routine antiobsessional medications and earlier age of onset of 
symptoms in tic related OCD patients. Obsessions regarding the need for 
symmetry ,more violent and sexual obsessions  and compulsions of repeating, 
touching, blinking, counting and ordering or arranging are more commonly 
encountered in tic related OCD(57). Individuals with tic related OCD reported 
that their compulsions arose spontaneously whereas compulsions were 
frequently preceded by cognitions in OCD only patients. 
                                   Treatment of tic related OCD also differs ,in that children 
with comorbid tic and OCD do not respond optimally to SSRI’s( selective 
serotonin reuptake inhibitors) but they respond to cognitive behavioural therapy 
in the same manner as children without tics.(58).Children with tic related OCD 
can also be treated with antipsychotic medications(59). 
                                   Children with increased IQ and smaller caudate volumes 
on MRI are more likely to have persistence of OC symptoms into 
adulthood(9,12). Recent studies have reported that OC symptoms in tic related 
OCD persist into adulthood more than the tic themselves. 
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DEPRESSION: 
                           Depression is considered as a spectrum disorder ranging from 
mild to severe. It has long been found in association with Tourette 
syndrome(60). Robertson and group have found that affective disorders are 
common in tic disorder patients with a lifetime risk of 10% and prevalence of 
1.8-8.9%(61).Both in specialist clinics and community samples the comorbidity 
of depression in TS has been demonstrated with around one-fifth of TS patients 
in epidemiological studies suffering from comorbid depression. 
                             Tic severity and duration, presence of coprophenomena, 
echophenomena, premonitory sensations, sleep disturbances, self-injurious 
behaviour, OCD and ADHD were the clinical correlates of depression in tic 
disorder patients (62). Comorbid depression in TS individuals has been 
associated with reduced quality of life (63), higher number of hospitalization 
and suicide. The prevalence of depression in tic disorders increases as other 
comorbidities increase and pure TS patients (without any comorbidity) were not 
depressed(66) 
                            Contributory factors for depression in tic disorders are 
multifactorial, and may include the following 
 TS is a chronic ,socially disabling and stigmatizing disease ,thus these 
children with moderate to severe tics can have depression 
 Children who have been bullied at school, teased, given pejorative names 
are found to be more depressed(61) 
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 Comorbid OCD – as most common complication of OCD being 
depression(64) 
 Comorbid ADHD – as ADHD as higher comorbid depression (65) 
 Side effect of anti-dopaminergic medications used in treatment of tics 
(both typical and atypical antipsychotics) 
 Ascertainment bias – as patients attending specialist clinics may have 
more than one disorder 
BIPOLAR DISORDERS: 
                     Some studies have shown relationship between bipolar disorder 
and TS (66,67). The presence of comorbid bipolar disorder has many 
differentiating features and are difficult to treat, as antipsychotics and cognitive 
behavioural therapy are less effective and an attempt to treat OCD with SSRI 
can result in mania. The relationship of bipolar disorders with TS is only with 
other comorbidity and directly associated with tic disorder.(68) 
PERSONALITY DISORDERS: 
                       In speciality clinics, increased number of personality disorders 
have been identified in TS patients, but most of these were in adult patients. 
Sharipo et al(69) found ,out of the 36 patients 27 were diagnosed with 
personality disorder .Robertson et al (70) demonstrated that 64 % of TS patients 
had personality disorders. Recent study by Cavanna et al (71),concluded that 
schizotypal traits were common in TS patients .  
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                       Generalized anxiety disorder, separation anxiety disorder ,panic 
disorder ,simple and social phobia are common in tic disorders  
 
RAGE ATTACKS & OPPOSITIONAL DEFIANT DISORDER: 
                      Youth with TS have higher incidence of associated oppositional 
defiant disorder or intermittent explosive disorder manifested by rage attacks. 
Whether these are primary (underlying pathophysiology of TS) or secondary to 
impairment related to having a chronic stigmatizing illness remains to be 
elucidated. As the number of comorbid conditions increase, the number of 
explosive outbursts have found to increase (72), whereas tic severity was not 
related to the rage attacks. Parent management training and anger management 
training are the treatment modalities of rage attacks in children with tic 
disorders, which are as effective as they are in the general population(73) 
LEARNING DISABILITY: 
                      Learning disabilities and problems in academic functioning are 
common in children with tic disorders .These children have difficulty in 
executive functioning like planning ,persistence ,organizational skills and social 
solving problems along with difficulties in procedural learning , motor 
inhibition ,fine motor control (poor handwriting), nonverbal memory ,and visual 
motor integration .(74) 
                      Children with autism or other pervasive developmental disorders 
are also at a higher risk of developing Tourette syndrome (75). 
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                        REVIEW OF LITERATURE 
 
1. Kenneth D Gadow and his colleagues from Department of psychiatry and 
Behavioural science, State University of New York, studied a large 
sample of 3006 school children from preschool to adolescence, using 
teacher completed DSM –IV referenced rating scales , to examine the 
prevalence of Tics and comorbid psychiatric symptoms . The study 
sample was divided into four groups – attention deficit hyperactivity 
disorder with tics, ADHD without tics, tics only, comparison group 
(neither ADHD nor tic). Analysis revealed that Tic behaviour were more 
prevalent in preschool children  with gender difference ranging from 6 : 1 
to  3 : 1 depending upon the age group . Around half of children with tics 
were rated as having comorbid ADHD. Tics only group had a higher 
prevalence rate of simple and special phobia and obsessive-compulsive 
symptoms compared with the other three groups (76) 
2. Lanzi and colleagues (77) studied the prevalence of tic disorders in 2347 
primary school children hailing from the city of Pavia. Teachers were 
trained with the support of videotapes to identify motor and vocal tics and 
also rated the school performance of children as no impairment, mild or 
severe impairment.The study revealed a prevalence of 2.9% of tics in 
primary school children with a male to female ratio of 4:1. Situation 
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related tics ( reading ,writing .,) was evident in 55% of cases and 
significant correlation existed between impaired school performance and 
occurrence of tic disorders , but whether this impairment in school 
performance was due to comorbid ADHD or other psychopathology was 
not studied . 
3. A community based survey of 1596 school children by Kurlan R and 
colleagues(78) was conducted using rigorous and comprehensive 
assessment methods to overcome the potential confounding ascertainment 
bias observed in other previous similar studies, revealed presence of tic 
disorder in 339 children out of 1596 . Approximately two thirds of these 
children had comorbid ADHD. The study concluded that the behavioural 
spectrum of tic disorders includes ADHD, OCD, social phobia, simple 
phobia, separation anxiety, agoraphobia, major depression, mania and 
oppositional defiant disorder. 
4. Khalifa and von Knorring (2003)(79) conducted a three staged study 
procedure in 4479 children to estimate the prevalence of Tourette 
syndrome and tic disorders in Swedish school population . Through 
parent’s filled tic screening questionnaire, 298 children reported to have 
tics underwent a telephone interview and clinical examination. 
Prevalence of tic disorder was found to be 6.6% - out of which 0.6% had 
Tourette syndrome and 4.8% had transient tics. Younger male children 
had a higher prevalence rate with male to female ratio of 1.6:1. Co-
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occurring psychiatric conditions was estimated as ADHD -68%, OCD -
16%, disruptive behaviour - 4%. 
5. Mol Debes et al (2008) assessed the concomitant psychiatric conditions in 
a Danish clinical cohort of 314 children with diagnosed Tourette 
syndrome using validated diagnostic materials. Of the total only 10.2% 
did not have any associated comorbidity .ADHD and OCD were the most 
common comorbid pathology. Sleep disturbances ,rage attacks , seasonal 
affective disorder ,depressive symptoms and most severe tics were 
significantly higher in the group in which ADHD and obsessive 
compulsive disorder were present than in the group which did not have 
both.(80) 
6. Specht et al (2011) examined 126 children and adolescents who met 
criteria for Tourette syndrome for comorbid conditions .Tics with greater 
complexity, intensity and interference were associated with greater 
impairment in social functioning. Rates of co-occurring conditions were 
ADHD-26% , generalized anxiety disorders- 20%, social phobia -21% , 
obsessive compulsive disorder -19% .(81) 
7. Sukhodolsky et al(2003) compared children with Tourette syndrome with 
comorbid ADHD and without comorbid ADHD on grounds of disruptive 
behaviour and functional impairment . The presence of disruptive 
behaviour was ascertained through parent and teacher rating scales like 
CBCL ( Child behaviour checklist ) , Vineland adaptive behaviour scale , 
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Family environment scale , Conners teacher rating scale , YGTSS (Yale 
global tic severity scale ) . Analysis revealed that children with comorbid 
ADHD had significantly higher rating of disruptive behaviour (aggression 
and delinquency) and those with Tourette syndrome alone did not differ 
significantly from the unaffected controls on terms of behaviour problems 
and presence of comorbid ADHD posed additional impairment on social 
adaptive and family functioning of the child. (49) 
8. Morbidity and mortality weekly report (2009) from the Centre for 
Disease Control and Prevention, estimated the US national prevalence of  
Tourette syndrome in children and adolescents between 6-17 years of 
age. Through structured telephone interviews of 64,034 children, the 
prevalence of Tourette syndrome was estimated to be 3 per 1000 with a 
male to female ratio of 3:1 and children aged 12-17 years were twice 
likely to be affected with tics than children of 6-11 years. Co-occurring 
mental health condition was reported in 79% of those diagnosed with 
Tourette syndrome -  of which 64% had ADHD , 43% with behavioural 
problems ,36% with depression , 40% with anxiety problems.(82) 
9. Roessner et al (2007) analysed data of 5060 youths (age 5-17 years) from 
patient registries, which included patients from multiple clinics to study 
the developmental psychopathology of children and adolescents with 
Tourette syndrome. Rates of co-occurring ADHD and OCD were 61% 
and 19% respectively and the study also concluded that Tourette 
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syndrome without ADHD is associated only with internalizing problems 
compared with Tourette syndrome with comorbid ADHD which had 
higher rates of both externalizing and internalizing problems.(83) 
10. Caurin B et al (2014) performed a cross sectional study in 92 children 
with tic disorders to evaluate the environmental factors and common 
daily activities influencing tic expression in children greater than 5 years 
old . Stressful situations like activities related to school , watching TV , 
playing video games were reported to worsen tics ,while concentrating on 
artistic or creative activities , participating in outdoor activities & playing 
sports were reported to be associated with a reduction in tics .(84) 
11. Cardona F et al (2003) studied a large Italian population of 125 children 
and adolescents with any tic disorder at their first neuropsychiatric 
evaluation for the comorbid behavioural and psychopathological 
problems using the administration of Yale Global Tic Severity Scale 
(YGTSS), Children Yale- Brown Obsessive Compulsive Scale (CY-
BOCS), Child Behaviour Checklist (CBCL). The study revealed that 
majority (65.6%) of study population did not have any behavioural 
problems while 19% had Obsessive compulsive disorder (OCD) and 46 
% had obsessive compulsive symptoms. Statistical analysis pointed out a 
positive correlation between YGTSS scores and both CBCL and CY-
BOCS scores.(11)  
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The conclusion of the study was 
Majority of tic disorder patients have mild tics without any 
psychopathological comorbidity  
     OC symptoms are found to be significantly associated with tics  
     Children with long standing tic disorders are associated with 
psychopathological problems more frequently, in particular internalizing 
difficulties.(85) 
12. Tobias Banaschewski et al (86) did a review of literature to analyse the 
pathophysiological mechanisms of comorbidities of tic disorders in a 
conceptual manner. Some components regarding the etiological pathways 
of TD + ADHD (Tourette syndrome and ADHD) were concluded 
concerning the psychopathological, neurophysiological, 
neuropsychological, structural and functional imaging including genetic 
characteristics. 
13. Roger D. Freeman et al (87) analysed 6,805 cases of tic disorders 
reported by clinicians all over the world involving 27 countries in 
Tourette syndrome International database Consortium and answered 
various unsolved questions regarding Tic disorders and ADHD. The 
prevalence of ADHD in tic disorders was 55% and comorbid ADHD was 
associated with higher rate of other psychopathology in tic disorders like 
anger control problems ,sleep disturbances, self-injurious behaviour in 
particular. The study also revealed that comorbid ADHD was associated 
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with earlier diagnosis of Tourette syndrome and when controlled for other 
factors, ADHD is not a significant factor for coprophenomena, and for 
social skill deficits. 
14. Clare et al (2012) and colleagues studied the effects of comorbid ADHD 
and Obsessive compulsive disorder on the quality of life in Tourette 
syndrome patients. The study group was divided into four – pure TS 
(Tourette syndrome), TS + ADHD, TS + OCD (obsessive compulsive 
disorder), TS +ADHD +OCD. The quality of life was assessed using 
multidimensional Youth Quality of Life Instrument Research Version 
which included domains related to self, relationships, environment and 
general domain. Analysis revealed that presence of both ADHD and OCD 
in TS patient only adversely affects their quality of life whereas the 
presence of one comorbidity alone may not lower QoL(Quality of scores) 
significantly and patients of pure TS have higher QoL scores compared 
with rest of the other groups(88). 
15. Roger D Freeman (2000) studied an international sample of 3500 cases of 
TS published in a multisite database. Data analysis revealed that mean 
male to female ratio was 4.3:1 for the total sample , mean age of onset at 
tics was 6.4 years , on an average only 12% of individuals with TS have 
no comorbidity , ADHD was the most common reported comorbidity , 
positive family history of tics was associated with earlier age of onset of 
tics , very strong association of trichotillomania and stuttering in TS with 
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increased comorbidity and anger control problems , sleep problems,  self-
injurious behaviour are significantly associated with increased 
comorbidity scores.(89) 
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                   STUDY JUSTIFICATION  
 
 Tics are major neuropsychiatric disorders common in children associated 
with impairment in social functioning. 
 Associated comorbidities in tic disorders are of vast importance as they 
account for the major impairment in these children. 
 Recognizing the co-existing conditions in tic disorders & considering 
them into account while formulating treatment plan is necessary.  
 Studies on tic disorders regarding the etiology, comorbidity & treatment 
strategies are meagre in our Indian children. Knowledge base on tic 
disorders is surprisingly limited and scattered in our country.  
 Data and knowledge on tic disorders and their comorbidities are critical 
for planning early support in education and health care. 
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                   OBJECTIVES OF THE STUDY 
 
PRIMARY OBJECTIVE: 
 To study the clinical correlates and characteristics of tics in children 
between age group of 3-15 years who are diagnosed to have tic disorders 
according to DSM-5 diagnostic criteria 
   
SECONDARY OBJECTIVE: 
 
          To determine the associated comorbid psychiatric disorders in these 
children. 
SUBJECTS AND METHODS 
 
 
STUDY DESIGN: Descriptive- cross sectional study 
 
STUDY PLACE:  Child Psychiatry – outpatient department, Institute Of 
Child Health and Hospital for Children, Egmore. 
 
STUDY PERIOD:  September 2016 to September 2017 
 
INCLUSION CRITERIA: All children between 3- 15 years of age 
diagnosed to be having tic disorders according to DSM 5 diagnostic criteria and 
in follow up from 2012 in the child psychiatry department of ICH. 
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EXCLUSION CRITERIA:  
 
 Children with known genetic disease 
 Children with known neurological disorders 
 Children with history of substance abuse or on medications known to 
precipitate tics. 
 
SAMPLE SIZE:  60 convenient 
 
ETHICS: Written informed consent was obtained from all parents and 
institution review board clearance was obtained 
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                       MATERIALS AND METHODS 
 
 Around 7 0-75 children  in the age group 3-15  years who were diagnosed 
as suffering from tic disorders and have been in follow up and attending 
the outpatient department of  child psychiatry clinic of a tertiary care 
hospital ( Institute of child health and hospital for children ) in Chennai 
were recruited and out of them 60 children were selected based on the 
selection criteria. 
 All 60 cases included in the study are cases newly diagnosed as tic 
disorders. 
 An informed consent was obtained from either parent. 
 Detailed clinical history of the child was elicited using a structured 
proforma. 
 YGTSS (Yale Global Tic Severity Scale) was scored for every patient. 
 History was counter checked with previous records wherever feasible. 
 Vanderbilt ADHD parent rating scale was coded for each child to look for 
associated Attention deficit hyperactivity disorder. 
 Indian Scale for assessment of autism (ISAA) was scored to recognize the 
associated autistic spectrum disorder. 
 CBCL (Child behaviour checklist), a parent rating scale, to diagnose the 
underlying behavioural problems was made. 
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 CY-BOCS (Children Yale-Brown Obsessive Compulsive Scale) was 
scored to diagnose the Obsessive compulsive disorders  
 Diagnosis of all these associated comorbidities was accomplished with 
the help of trained psychologist. 
 Diagnosis of comorbid disorders was confirmed by child psychiatrist  
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                            STATISTICAL ANALYSIS 
 
 
                                All data were entered in Microsoft excel sheet and was 
imported to SPSS software. All analysis were performed using SPSS, Version 
20.0 
 
                                Descriptive statistics was done for all data and were 
reported in terms of frequency mean values and percentage. Chi square test was 
performed to find 
Out the significance of correlation between the data and p value of <0.05 was 
considered statistically significant . 
                              The means of the groups were compared by independent t 
test. 
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OBSERVATION AND RESULTS 
Frequency table  
Age in years 
                      These 60 children were divided into three age groups and the 
frequency and percentage were tabulated. 
 
 
 
 
 
 
 
 
 
Gender 
                 Of the 60 children studied 47 were male and 13 were female 
 
 
 
 
 
 
 
 
AGE GROUP IN YEARS FREQUENCY PERCENT 
3-6 7 11.7 
7-10 36 60.0 
11-15 17 28.3 
TOTAL 60 100.0 
GENDER FREQUENCY  PERCENT 
MALE  47 78.3 
FEMALE  13 21.7 
TOTAL 60 100.0 
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Age of onset in years 
                       The study population was divided into three groups based on the 
age of onset of tics, among which 7-10 years were the most common age group. 
 
 
Age of diagnosis in years 
                               The study group was also divided into three groups based on 
the age of diagnosis, to look for the delay in the between the age of onset and 
age of diagnosis. 
 
 
AGE OF ONSET IN 
YEARS 
FREQUENCY PERCENT 
3-6 10 16.7 
7-10 44 73.3 
11-15 6 10.0 
TOTAL 60 100.0 
AGE OF DIAGNOSIS 
IN YEARS 
FREQUENCY PERCENT 
3-6 9 15.0 
7-10 43 71.7 
11-15 8 13.3 
TOTAL 60 100.0 
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Preceding history of sore throat  
                                Out of the 60 children, 5 had history of sore throat 
preceding the onset of tics. 
 
 
 
 
 
 
 
 
Type of tics  
                         Among the study population, 42 had motor tics, 4 had vocal tics 
alone and 14 had both motor and vocal tics. 
 
 
 
 
 
 
 
 
 
 
PREVIOUS SORE 
THORAT HISTORY 
FREQUENCY  PERCENT 
PRESENT  5 8.3 
ABSENT   55 91.7 
TOTAL 60 100.0 
TYPE OF TICS  FREQUENCY PERCENT 
MOTOR 42 70.0 
VOCAL  4 6.7 
BOTH 14 23.3 
TOTAL 60 100.0 
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Presence of premonitory urge 
                                Out of the 60 children, 5 had experienced premonitory urge 
prior to tic onset. 
 
 
 
 
 
 
 
Relief of premonitory urge 
                              Out of the 5 children who had premonitory urge, 4 had 
relief of the urge after onset of tics. 
 
 
 
 
 
 
 
 
 
 
 
PREMONITORY 
URGES 
FREQUENCY  PERCENT 
PRESENT  5 8.3 
ABSENT   55 91.7 
TOTAL 60 100.0 
RELIEF OF URGE 
WITH TIC ONSET 
FREQUENCY  PERCENT 
PRESENT  4 6.7 
ABSENT   56 93.3 
TOTAL 60 100.0 
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Suppressibility of tics  
                                Out of the 60 children, 24 gave history of ability to 
suppress tics voluntarily. 
 
TIC SUPPRESSIBILITY FREQUENCY  PERCENT 
PRESENT  24 40.0 
ABSENT   36 60.0 
TOTAL 60 100.0 
 
Exacerbating factors 
                                 Out of the study population, 19 had specific exacerbating 
factors, which aggravated the tics. 
 
 
 
 
 
 
 
 
 
 
 
EXACERBATING 
FACTOR  
FREQUENCY  PERCENT 
PRESENT  19 31.7 
ABSENT   41 68.3 
TOTAL 60 100.0 
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                                Among the exacerbating factors , playing TV/video games 
was the most common being  11% , doing homework was the second most 
common (10%) , playing sports (5%) , presence of negative emotion (5%) ,  
eating meals (2%) , presence of specific person (1.67%) ,disruption to routine 
(1.67%), in classroom(1.67%) and public place (1.67%). 
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RELEIVING FACTORS  
                           Out of the 60 children, only 6 gave history of relieving factors, 
which was engaging in sport activities. 
RELIEVING FACTOR  FREQUENCY  PERCENT 
PLAYING SPORT  6 10.0 
OTHERS   54 90.0 
TOTAL 60 100.0 
 
SEVERITY OF TICS  
                               Based on the Yale global tic severity scale score, the study 
population were divided into three groups  
 Mild tics – score of <20 
 Moderate tics – score of 20 -50 
 Severe tics - >50 
 
TOTAL YGTSS FREQUENCY PERCENT 
MILD 17 28.3 
MODERATE 39 65.0 
SEVERE 4 6.7 
TOTAL 60 100.0 
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ANTENATAL HISTORY  
 
 
                                        
                                             Out of 60 people, one pregnancy was not desired 
(1.7%), one mother had exanthematous fever, 10 had serious illness ,49 had 
good health during pregnancy , none had radiation exposure ,one had 
attempted abortion , 2 had history of drug intake (3.3%)  and none had alcohol 
/ tobacco consumption . 
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BIRTH HISTORY AND POSTNATAL HISTORY  
 
 
 
                                           Out of the 60 people, 4 (6.7%)  had preterm delivery , 
38 children (63.3%) were born by normal vaginal delivery ,22 (36.7%) were 
born by instrumental or caesarean delivery ,13 children had postnatal 
complications ,47 (78.3%) were breast fed and remaining 13 (21.7%) were 
bottle-fed. 
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EDUCATIONAL HISTORY  
 
 
 
                                    Among the study population 30 children did not have any 
educational problems and some children had more than one educational 
problem. Poor progress in school was the commonest problem present in 
around 20 children, others were repeated absences in school( 5%) , problems 
in maintaining peer relationship(13.3%) , problems with school teachers(3.3%) 
and problems in scholastic skills development (26.6%) 
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FAILURE IN CLASS   
                            Among the study population only one child had failure in 
school (1.7%) 
 
 
 
 
 
 
 
 
 
 
YES (1.7 %) 
NO (98.3 %) 
FAILURE IN ANY CLASS  
YES (1.7 %)
NO (98.3 %)
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EDUCATIONAL STATUS OF FATHER 
 
 
 
                                           Out of the study population, father of 7(11.7%) 
children had studied up to primary school, 16 (26.7%) had middle school 
qualification,28 (46.7%) had high school qualification , 6(10%)  had 
intermediate or diploma degree , 2 (3.3%) were graduate and 1(1.7%) father 
was a professional   
PRIMARY 
EDUCATION  
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MIDDLE SCHOOL  (26.7 
%) 
HIGH SCHOOL (46.7%) 
INTERMEDIATE/DIPLO
MA (10 %) 
GRADUATE (3.3%)  
PROFESSIONAL/POSTG
RADUATE  (1.7%) 
FATHERS EDUCATION   
PRIMARY EDUCATION  (11.7 %)
MIDDLE SCHOOL  (26.7 %)
HIGH SCHOOL (46.7%)
INTERMEDIATE/DIPLOMA (10 %)
GRADUATE (3.3%)
PROFESSIONAL/POSTGRADUATE
(1.7%)
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EDUCATIONAL STATUS OF MOTHER 
 
 
 
 
                                            Out of the mothers of study population, 1 
(1.7%)mother was illiterate ,6(10%)had studied up to primary school ,31 
(51.7%) had completed middle school , 18(30%) had completed high school 
3(5%) had diploma degree and 1 (1.7%)was a graduate  
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EDUCATION  (10.0 
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MIDDLE SCHOOL  
(51.7 %) 
HIGH SCHOOL 
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INTERMEDIATE/DIP
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HIGH SCHOOL (30.0%)
INTERMEDIATE/DIPLOMA (5 %)
GRADUATE (1.7%)
ILLITERATE   (1.7%)
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OCCUPATION OF FATHER 
 
 
 
 
                                         Analysis of the father’s occupational status revealed 
that most of them were skilled workers (44%) , 20 were semiskilled labourers 
(33%) ,5 were unskilled (8.3%), 5 were doing clerical /farming/shop owner 
(8.3%), 3 were semi-professional (5%) 
                            
 
 
UNSKILLED 
8.3% 
SEMISKILLED 
33% 
SKILLED 
44% 
CLERICAL/SHOP 
OWNER /FARMER 
8% 
SEMIPROFESSION 
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FATHERS   OCCUPATION   
UNSKILLED
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CLERICAL/SHOP OWNER /FARMER
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OCCUPATION OF MOTHER  
 
 
 
                                              Analysis of mothers occupational status revealed that 
most of them were unemployed (30%)(18 of them) , 16 were semiskilled 
(26.7%) , 15 were in skilled job (25%) and 11 were involved in unskilled 
work(18%). 
 
 
UNSKILLED 
18% 
SEMISKILLED 
27% 
SKILLED 
25% 
UNEMPLOYED 
30% 
MOTHERS   OCCUPATION   
UNSKILLED
SEMISKILLED
SKILLED
UNEMPLOYED
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FAMILY INCOME 
 
 
                
                                  Based on the family income the study population was 
divided into 5 groups. Around 24 (40%) had income between 8,010-12,019 
rupees, 21(35%) had income between 4,810-8,009 rupees , 8 (13%)had income 
between 12,020 -16,019 rupees ,6 (10%) had income between 1,601-4,809 
rupees and 1(1.67%) had income below rupees 1600. 
 
 
 
<1600 
2% 
1601-4809 
10% 
4810-8009 
35% 8010-12019 
40% 
12020-16019 
13% 
FAMILY  INCOME (Rs )   
<1600
1601-4809
4810-8009
8010-12019
12020-16019
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PRIMARY CARETAKER 
                             Out of the 60 children, mother was the primary 
caretaker in 52 of them and grandparent was the caretaker in 8 of them . 
 
PARENTAL STATUS 
                            Out of the 60 children, 58 were living with parents and 2 
were not living with parents (under the guide of some caretaker) 
 
 
  
MOTHER 
86.7% 
GRANDPARENTS 
8% 
PRIMARY CARETAKER  
MOTHER
GRANDPARENTS
LIVING  
97% 
NOT LIVING  
3% LIVING WITH PARENTS 
LIVING NOT LIVING
 60 
 
TYPE OF FAMILY  
                           32 children were living in a nuclear family and 28 were in a joint 
family. 
 
PROBLEMS IN FAMILY FUNCTIONING 
                                     Around 12 (20%) of the children had familial discord 
and remaining 48 did not have any. 
 
NUCLEAR 
94% 
JOINT 
6% 
FAMILY TYPE 
NUCLEAR JOINT
YES  
20% 
NO 
80% 
FAMILY FUNCTIONING 
YES NO
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FAMILY HISTORY OF MOVEMENT DISORDER 
                            3 children (5%) had history of movement disorder in the 
family, while the remaining did not have . 
 
FAMILY HISTORY OF PSYCHIATRIC DISORDER 
                                         Only one child had a family history of psychiatric 
disorder. 
 
YES  
5% 
NO 
95% 
MOVEMENT DISORDER 
YES NO
YES  
2% 
NO 
98% 
PSYCHIATRIC DISORDER 
YES
NO
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HISTORY OF DRUG INTAKE  
                                    Among the 60 children in study population, 23 were taking 
drugs for tic disorder and other comorbidities .whereas  the remaining 37 did 
not 
 
COMPLICATIONS OF TREATMENT  
                                          Out of the those who were taking drugs , 5 children 
reported side effects to drug intake , the most common being excessive 
sleepiness . One child had developed drug induced hepatitis. 
 
YES  
29% 
NO 
71% 
DRUG HISTORY 
YES NO
YES  
8% 
NO 
92% 
COMPLICATIONS OF TREATMENT  
YES NO
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COMORBIDITIES  
                        
 
                 
                             Out of the study population,22 did not have any associated 
illness . Many children had more than one associated psychiatric disorder. 
ADHD was the most common comorbidity in around 29 children , SLD (specific 
learning disorder ) was the second commonest .others were behavioural 
problems in 10 children , rage attacks and sleep disturbances in 5 of them 
each, OCD(obsessive compulsive disorder ),ASD (autistic spectrum disorder) 
and others were present in 4 of them each. 
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COMPARISON BETWEEN TYPE OF TICS AND 
IMPAIRMENT SCORES 
 
 
 
               
                            The above table shows a comparison between type of tics 
and impairment score (on YGTSS). Highly significant p value (p = 0.000) was 
found when type of tics was correlated with impairment scores and analysed by 
t test. 
                         This indicates that when both tics were present (both motor and 
vocal tics), the impairment scores were higher compared with those with either 
tics alone. 
Type of tics Number 
Std. 
Deviation Std. Error 
95% Confidence Interval for 
Mean Impairment scores 
        Lower Bound Upper Bound Minimum  Maximum  
Motor 
42 5.389 .831 8.80 12.16 0 20 
Vocal 
4 5.000 2.500 4.54 20.46 10 20 
Both 
14 7.703 2.059 14.12 23.02 10 30 
Total 
60 6.796 .877 10.74 14.26 0 30 
Type of tics and 
impairment  p value Significance 
Between Groups 
.000 
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COMPARISON BETWEEN AGE OF ONSET AND 
PRESENCE OF PREMONITORY URGES  
 
 
 
 
                                  The above table shows a comparison between age of onset 
of tics and presence/ absence of premonitory urges. In the age group of 3-6 
years none had experienced premonitory urge before tic onset, whereas out of 
44 children in the age group of 7-10 years , 3 had premonitory urge and out of 6 
children in the age group of 11-15 years ,2 had premonitory urges before tic 
onset . 
                 
Age of 
Onset in 
years 
  
  
Premonitory Urges 
Total 
  
P value 
Yes No 
3-6 
  
  
Count 0 10 10  
 
 
 
 
 
 
 
 
 
 
 
0.050* 
% within Age of 
Onset in years 
.0% 100.0% 100.0% 
% within 
Premonitory 
Urges 
.0% 18.2% 16.7% 
7-10 
  
  
Count 3 41 44 
% within Age of 
Onset in years 
6.8% 93.2% 100.0 
% within 
Premonitory 
Urges 
60.0% 74.5% 73.3% 
11-15 
  
  
Count 2 4 6 
% within Age of 
Onset in years 
33.3% 66.7% 100.0% 
% within 
Premonitory 
Urges 
40.0% 7.3% 10.0% 
Total Count 5 55 60 
% within Age of 
Onset in years 
8.3% 91.7% 100.0% 
% within 
Premonitory 
Urges 
100.0% 100.0% 100.0% 
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                              The results were significant with a p value of 0.050 
showing that as the age of onset of tics increases the ability to perceive 
premonitory urge before tic onset also increases 
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COMPARISON BETWEEN AGE OF ONSET AND 
ABILITY TO SUPRESS TICS 
 
 
 
 
 
 
Age on onset in years  
  
  
  
Tic Suppressible Total 
 
 
 
 
 
 
 
 
 
 
 
 
 
P value 
0.041 
Yes No   
3-6 
  
  
  
  
  
7-10 
  
  
  
  
  
11-15 
  
  
  
  
Count 2 8 10 
% within Age 
of Onset in 
years 
20.0% 80.0% 100.0% 
% within Tic 
Suppressible 
8.3% 22.2% 16.7% 
Count 17 27 44 
% within Age 
of Onset in 
years 
38.6% 61.4% 100.0% 
% within Tic 
Suppressible 
70.8% 75.0% 73.3% 
Count 5 1 6 
% within Age 
of Onset in 
years 
83.3% 16.7% 100.0% 
% within Tic 
Suppressible 
20.8% 2.8% 10.0% 
Total 
  
  
Count 24 36 60 
% within Age 
of Onset in 
years 
40.0% 60.0% 100.0% 
% within Tic 
Suppressible 
100.0% 100.0% 100.0% 
 68 
 
                       Out of the 24 children who had history of ability to 
suppress tics,38.6% children in the age group of 7 -10 years and 
83.3% of children in the age group of 11-15 years were able to 
suppress tics. This shows that higher the age of onset of tics, higher 
was the ability to suppress tics with a statistical significance of p 
value 0.041. 
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COMPARISON BETWEEN TIC SEVERITY AND 
PRESENCE OF COMORBID ADHD 
 
Tic severity (based on 
YGTSS score)   ADHD Total 
 
 
 
 
 
 
 
 
 
 
 
 
 
P value 
0.003 
    Yes No   
Mild 
  
  
  
 
  
Moderate 
  
  
  
  
  
Severe 
  
  
  
  
Count 3 14 17 
% within Total 
YGTSS ( Including 
Impairment) 
17.6% 82.4% 100.0% 
% within ADHD 10.3% 45.2% 28.3% 
Count 22 17 39 
% within Total 
YGTSS ( Including 
Impairment) 
56.4% 43.6% 100.0% 
% within ADHD 75.9% 54.8% 65.0% 
Count 4 0 4 
% within Total 
YGTSS ( Including 
Impairment) 
100.0% .0% 100.0% 
% within ADHD 
13.8% .0% 6.7% 
Total Count 29 31 60 
  
  
% within Total 
YGTSS ( Including 
Impairment) 
48.3% 51.7% 100.0% 
% within ADHD 
100.0% 
100.0
% 
100.0% 
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                       Out of 39 children with moderate tics, 22 (56.4%) had 
ADHD and out of 4 children with severe tics, all 4 (100%) had 
associated ADHD, indicating that children with increasing tic severity 
have more incidence of comorbid ADHD with a significant p value of 
0.033 
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COMPARISON BETWEEN TIC SEVERITY AND PRESENCE 
OF COMORBID OCD (OBSESSIVE COMPULSIVE 
DISORDER) 
 
Tic severity (based on 
YGTSS score ) 
  
  
  
OCD Total  
 
 
 
 
 
 
 
p value 
0.83  
Yes No   
  
  
  
  
  
  
  
  
Mild 
  
  
Count 1 16 17 
% within Total 
YGTSS ( Including 
Impairment) 
5.9% 94.1% 100.0% 
% within OCD 25.0% 28.6% 28.3% 
Moderate 
  
  
Count 3 36 39 
% within Total 
YGTSS ( Including 
Impairment) 
7.7% 92.3% 100.0% 
% within OCD 75.0% 64.3% 65.0% 
Severe 
  
  
Count 0 4 4 
% within Total 
YGTSS ( Including 
Impairment) 
.0% 100.0% 100.0% 
% within OCD .0% 7.1% 6.7% 
Total 
  
  
Count 4 56 60 
% within Total 
YGTSS( Including  
Impairment) 
6.7% 93.3% 100.0% 
% within OCD 
100.0% 100.0% 100.0% 
 
                              
                                         
                                     The above table compares tic severity and presence 
or absence of OCD. Out of the 4 cases of OCD, 3 had moderate tic 
severity and 1 had only mild tics. This did not carry any statistical 
significance as p value was 0.83 
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COMPARISON BEETWEEN TIC SEVERITY 
AND PRESENCE OF COMORBID ASD 
(AUTISTIC SPECTRUM DISORDER) 
 
 
  
  ASD Total  
 
 
 
 
 
 
 
 
 
 
P value 
0.564 
  Yes No   
 
 
 
 
 
 
Tic severity 
(based on 
YGTSS score) 
  
  
  
  
  
  
  
  
Mild 
  
  
Count 2 15 17 
% within Total 
YGTSS ( Including 
Impairment) 
11.8% 88.2% 100.0% 
% within ASD 50.0% 26.8% 28.3% 
Moderate 
  
  
Count 2 37 39 
% within Total 
YGTSS ( Including 
Impairment) 
5.1% 94.9% 100.0% 
% within ASD 50.0% 66.1% 65.0% 
Severe 
  
  
Count 0 4 4 
% within Total 
YGTSS ( Including 
Impairment) 
.0% 100.0% 100.0% 
% within ASD 
.0% 7.1% 6.7% 
Total 
  
  
Count 4 56 60 
% within Total 
YGTSS ( Including 
Impairment) 
6.7% 93.3% 100.0% 
% within ASD 100.0
% 
100.0% 100.0% 
 
 
                                 The above table compares tic severity and 
presence/absence of ASD. Out of the 4 children who has ASD 
comorbidity, 2 children had mild tics and other 2 had moderate tic 
severity. This did not carry any statistical significance as the p value 
was 0.564 
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COMPARISON BETWEEN TIC SEVERITY AND 
PRESENCE OF COMORBID SLD (SPECIFIC 
LEARNING DISORDER) 
 
 
  
  SLD Total  
 
 
 
 
 
 
 
 
 
 
 
P value 
0.226 
  Yes No   
 
 
 
 
 
 
Tic severity 
(based on 
YGTSS score) 
  
  
  
  
  
  
  
  
Mild 
  
  
Count 2 15 17 
% within Total 
YGTSS ( 
Including 
Impairment) 
11.8% 88.2% 100.0% 
% within SLD 16.7% 31.3% 28.3% 
Moderate 
  
  
Count 8 31 39 
% within Total 
YGTSS ( 
Including 
Impairment) 
20.5% 79.5% 100.0% 
% within SLD 66.7% 64.6% 65.0% 
Severe 
  
  
Count 2 2 4 
% within Total 
YGTSS ( 
Including 
Impairment) 
50.0% 50.0% 100.0% 
% within SLD 16.7% 4.2% 6.7% 
Total 
  
  
Count 12 48 60 
% within Total 
YGTSS ( 
Including 
Impairment) 
20.0% 80.0% 100.0% 
% within SLD 100.0% 100.0% 100.0% 
 
                        
                               The above compares the tic severity with presence 
or absence of SLD . Out of the 12 children with SLD , 8 had moderate 
tics , 2 had severe tics and other 2 children had mild tics. This did not 
carry any statistical significance as the p value was 0.226 
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COMPARISON BETWEEN TIC SEVERITY AND 
PRESENCE OF COMORBID BEHAVIOURAL 
PROBLEMS 
 
 
  
  
Behavioural 
Problems Total 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P value 
0.030 
  Yes No   
 
 
 
 
 
 
 
 
 
Tic severity 
(based on 
YGTSS Score) 
  
  
  
  
  
  
  
  
Mild 
  
  
Count 0 17 17 
% within Total 
YGTSS ( 
Including 
Impairment) 
.0% 100.0% 100.0% 
% within 
Behavioural 
Problems 
.0% 34.0% 28.3% 
Moderate 
  
  
Count 8 31 39 
% within Total 
YGTSS ( 
Including 
Impairment) 
20.5% 79.5% 100.0% 
% within 
Behavioural 
Problems 
80.0% 62.0% 65.0% 
Severe 
  
  
Count 2 2 4 
% within Total 
YGTSS ( 
Including 
Impairment) 
50.0% 50.0% 100.0% 
% within 
Behavioural 
Problems 
20.0% 4.0% 6.7% 
Total 
  
  
Count 10 50 60 
% within Total 
YGTSS ( 
Including 
Impairment) 
16.7% 83.3% 100.0% 
% within 
Behavioural 
Problems 
100.0% 100.0% 100.0% 
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                        The above table compares tic severity and presence of 
comorbid behavioural problems. Out of the 10 children who had 
behavioural problems , 8 had moderate tics and 2 children had severe 
tics.  
                          This was statistically significant with p value of 0.030 
,favouring the association between tic severity and presence of 
comorbid behavioural problems 
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COMPARISON BETWEEN TIC SEVERITY AND 
PRESENCE OF COMORBID RAGE ATTACKS 
 
 
  
  
  
Rage Attacks Total  
 
 
 
 
 
 
 
 
 
 
 
 
P value 
0.230 
Yes No   
Tic severity 
(based on 
YGTSS score) 
  
  
  
  
  
  
  
  
Mild 
  
  
Count 0 17 17 
% within Total 
YGTSS ( 
Including 
Impairment) 
.0% 100.0% 100.0% 
% within Rage 
Attacks 
.0% 30.9% 28.3% 
Moderate 
  
  
Count 5 34 39 
% within Total 
YGTSS ( 
Including 
Impairment) 
12.8% 87.2% 100.0% 
% within Rage 
Attacks 
100.0% 61.8% 65.0% 
Severe 
  
  
Count 0 4 4 
% within Total 
YGTSS ( 
Including  
Impairment) 
.0% 100.0% 100.0% 
% within Rage 
Attacks 
.0% 7.3% 6.7% 
Total 
  
  
Count 5 55 60 
% within Total 
YGTSS ( 
Including 
Impairment) 
8.3% 91.7% 100.0% 
% within Rage 
Attacks 
100.0% 100.0% 100.0% 
 
 
                                                                                
                                                                  The above table compares tic severity with 
between presence /absence of comorbid rage attacks. Out of the 5 
children with rage attacks all had moderate tics. This did not carry 
any statistical significance as p value was 0.230 
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COMPARISON BETWEEN TIC SEVERITY AND 
PRESENCE OF SLEEP DISTURBANCES 
 
 
  
  Sleep Disturbances Total  
 
 
 
 
 
 
 
 
 
 
 
 
 
P value 
0.230 
  Yes No   
Tic severity 
(based on 
YGTSS score) 
  
  
  
  
  
  
  
Mild 
  
  
Count 0 17 17 
% within Total 
YGTSS ( 
Including 
Impairment) 
.0% 100.0% 100.0% 
% within Sleep 
Disturbances 
.0% 30.9% 28.3% 
Moderate 
  
  
Count 5 34 39 
% within Total 
YGTSS ( 
Including 
Impairment) 
12.8% 87.2% 100.0% 
% within Sleep 
Disturbances 
100.0% 61.8% 65.0% 
Severe 
  
  
Count 0 4 4 
% within Total 
YGTSS ( 
Including 
Impairment) 
.0% 100.0% 100.0% 
% within Sleep 
Disturbances 
.0% 7.3% 6.7% 
Total 
  
  
Count 5 55 60 
% within Total 
YGTSS ( 
Including 
Impairment) 
8.3% 91.7% 100.0% 
% within Sleep 
Disturbances 
100.0% 100.0% 100.0% 
 
 
                                           The above table compares tic severity with 
presence of sleep disturbances. Out of the 5 children who had sleep 
disturbances all 5 had moderate tics. This did not carry any statistical 
significance as p value was 0.230 
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COMPARISON BETWEEN TIC SEVERITY AND 
PRESENCE OF OTHER COMORBID 
PSYCHIATRIC DISORDERS 
 
 
  
  Comorbidity Total  
 
 
 
 
 
 
 
 
 
 
 
 
P value 
0.010 
  Yes No   
 
 
 
 
 
 
 
 
 
 
 
Tic severity 
 ( based on 
YGTSS score) 
  
  
  
  
  
  
  
  
Mild 
  
  
Count 6 11 17 
% within Total 
YGTSS( 
Including 
Impairment) 
35.3% 64.7% 100.0% 
% within 
Comorbidity 
15.8% 50.0% 28.3% 
Moderate 
  
  
Count 28 11 39 
% within Total 
YGTSS ( 
Including 
Impairment) 
71.8% 28.2% 100.0% 
% within 
Comorbidity 
73.7% 50.0% 65.0% 
Severe 
  
  
Count 4 0 4 
% within Total 
YGTSS ( 
Including 
Impairment) 
100.0% .0% 100.0% 
% within 
Comorbidity 10.5% .0% 6.7% 
Total 
  
  
Count 38 22 60 
% within Total 
YGTSS ( 
Including 
Impairment) 
63.3% 36.7% 100.0% 
% within 
Comorbidity 
100.0% 100.0% 100.0% 
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                                The above table compares tic severity with 
presence of other comorbid psychiatric disorders. Out of the 4 
children with severe tics all 4 had comorbidity associated and out of 
39 children with moderate tics 28 (71.8%) had other comorbid 
disorders, whereas out of 17 children with mild tics only 6 had 
comorbidity. This shows a statistically significant association between 
tic severity and presence of comorbid psychiatric disorders. 
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COMPARISON BETWEEEN MODE OF 
DELIVERY AND PRESENCE OF 
COMORBIDITY 
 
 
  
  Comorbidity Total 
 
 
 
 
 
 
 
 
 
 
 
 p value 
0.379 
  Yes No   
 
 
 
 
 
Mode of 
delivery 
  
  
  
  
  
Normal vaginal 
delivery  
  
  
Count 
23 15 38 
% within 
Nature of Birth 60.5% 39.5% 100.0% 
% within 
Comorbidity 60.5% 68.2% 63.3% 
Instrumental / 
operation 
  
  
Count 
15 7 22 
% within 
Nature of Birth 68.2% 31.8% 100.0% 
% within 
Comorbidity 39.5% 31.8% 36.7% 
Total 
  
  
Count 
38 22 60 
% within 
Nature of Birth 63.3% 36.7% 100.0% 
% within 
Comorbidity 100.0% 100.0% 100.0% 
 
 
                                                    This did not carry any statistical significance 
as the p value was 0.379.             
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COMPARISON BETWEEN MOTHERS HEALTH 
DURING PREGNANCY AND PRESENCE OF 
COMORBIDITY 
 
 
 
 
  
  Comorbidity Total 
 
 
 
 
 
 
 
 
 
P value 
0.649 
  Yes No   
Mothers Health 
  
  
  
  
  
  
  
  
Generally good 
  
  
Count 30 19 49 
% within 
Mothers Health 
61.2% 38.8% 100.0% 
% within 
Comorbidity 
78.9% 86.4% 81.7% 
Exanthematous 
fever 
  
  
Count 1 0 1 
% within 
Mothers Health 
100.0% .0% 100.0% 
% within 
Comorbidity 
2.6% .0% 1.7% 
Serious illness 
  
  
Count 7 3 10 
% within 
Mothers Health 
70.0% 30.0% 100.0% 
% within 
Comorbidity 
18.4% 13.6% 16.7% 
Total 
  
  
Count 38 22 60 
% within 
Mothers Health 
63.3% 36.7% 100.0% 
% within 
Comorbidity 
100.0% 100.0% 100.0% 
 
 
                               Comparison between mother’s health during 
pregnancy and presence of comorbidity did not carry any statistical 
significance as the p value was 0.649 
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COMPARISON BETWEEN EDUCATIONAL 
PROBLEMS AND PRESENCE OF 
COMORBIDITY 
 
 
 
  
  Comorbidity Total 
 
 
 
 
 
 
 
 
P value 
0.000 
  Yes No   
Educational 
Problems 
  
  
  
  
  
Yes 
  
  
Count 
29 1 30 
% within 
Educational 
Problems 
96.7% 3.3% 100.0% 
% within 
Comorbidity 
76.3% 4.5% 50.0% 
No 
  
  
Count 
9 21 30 
% within 
Educational 
Problems 
30.0% 70.0% 100.0% 
% within 
Comorbidity 
23.7% 95.5% 50.0% 
Total 
  
  
Count 
38 22 60 
% within 
Educational 
Problems 
63.3% 36.7% 100.0% 
% within 
Comorbidity 
100.0% 100.0% 100.0% 
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                               The above table compares the educational 
problems in school with presence / absence of comorbidity. 
                              Out of the 30 children who had problems in school, 
29 children had associated psychiatric comorbidity. This was highly 
statistically significant with p value of 0.000 
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COMPARISON BETWEEN TIC SEVERITY AND 
EDUCATIONAL PROBLEMS 
 
 
 
  
  
  
Educational 
Problems Total 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P value 
0.033 
Yes No   
 
 
 
 
 
 
 
 
Tic severity 
 ( based on 
YGTSS score) 
  
  
  
  
  
  
  
  
Mild 
  
  
Count 4 13 17 
% within Total 
YGTSS( 
Including 
Impairment) 
23.5% 76.5% 100.0% 
% within 
Educational 
Problems 
13.3% 43.3% 28.3% 
Moderate 
  
  
Count 24 15 39 
% within Total 
YGTSS ( 
Including 
Impairment) 
61.5% 38.5% 100.0% 
% within 
Educational 
Problems 
80.0% 50.0% 65.0% 
Severe 
  
  
Count 2 2 4 
% within Total 
YGTSS ( 
Including 
Impairment) 
50.0% 50.0% 100.0% 
% within 
Educational 
Problems 
6.7% 6.7% 6.7% 
Total 
  
  
Count 30 30 60 
% within Total 
YGTSS ( 
Including 
Impairment) 
50.0% 50.0% 100.0% 
% within 
Educational 
Problems 
100.0% 100.0% 100.0% 
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                          The above table compares tic severity with presence 
of educational problems. Out of 17 children with mild tics 4 (23.5%) 
had educational problems and out of 39 children with moderate tics, 
24(61.5%) had educational problems, whereas out of 4 children with 
severe tics 2 (50%) had educational problems. 
                         This shows a statistically significant association as p 
value was 0.033 
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COMPARISON BETWEEN TIC FATHER’S 
EDUCATION AND TIC SEVERITY 
                          This did not carry any statistical significance as 
the p value was 0.472 
 
COMAPRISON BETWEEN MOTHER’S 
EDUCATION AND TIC SEVERITY  
                                This did not carry any statistical significance as 
the p value was 0.144 
 
COMPARISON BETWEEN TIC SEVERITY AND 
FATHER’S OCCUPATION  
                                This was not statistically significant as p value 
was 0.445 
 
COMPARISON BETWEEN TIC SEVERITY AND 
MOTHER’S OCCUPATION  
                               This also was not statistically significant as p 
value was 0.393. 
 
COMPARISON BETWEEN TIC SEVERITY AND 
FAMILY INCOME  
                                This was not statistically significant as p value 
was 0.596 
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COMAPRISON BETWEEN TIC SEVERITY AND 
PRIMARY CARETAKER  
                                    This also was not statistically significant as p 
value was 0.672  
 
COMPARISON BETWEEN TIC SEVERITY AND 
FAMILY DISCORD 
 
 
 
 
  
  
Total YGTSS ( Including 
Impairment) Total 
 
 
 
 
 
 
 
 
 
 
 
 
P value 
0.008 
  Mild 
Moderat
e Severe   
 
 
 
 
 
Problems in  
Family 
Functioning 
  
  
  
  
  
Yes 
  
  
Count 1 8 3 12 
% within 
Family 
Functioning 
8.3% 66.7% 25.0% 100.0% 
% within 
Total YGTSS 
( Including 
Impairment) 
5.9% 20.5% 75.0% 20.0% 
No 
  
  
Count 16 31 1 48 
% within 
Family 
Functioning 
33.3% 64.6% 2.1% 100.0% 
% within 
Total YGTSS 
( Including 
Impairment) 
94.1% 79.5% 25.0% 80.0% 
Total 
  
  
Count 17 39 4 60 
% within 
Family 
Functioning 
28.3% 65.0% 6.7% 100.0% 
% within 
Total YGTSS 
( Including 
Impairment) 
100.0% 100.0% 100.0% 100.0% 
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                                      The above table compares tic severity and the presence 
of problems in family functioning, Out of 12 children with familial 
disputes, 1 had mild tics , 8 had moderate tics, and 3 had severe tics . 
                                       This shows a statistically significant 
association between problems in family functioning and tic severity. 
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COMPARISON BETWEEN PROBLEMS IN 
FAMILY FUNCTIONING AND PRESENCE OF 
COMORBIDITY 
 
 
  
  Comorbidity Total 
 
 
 
 
 
 
 
 
P value 
0.090 
  Yes No   
Family 
Functioning 
  
  
  
  
  
Yes 
  
  
Count 
10 2 12 
% within 
Family 
Functioning 
83.3% 16.7% 100.0% 
% within 
Comorbidity 
26.3% 9.1% 20.0% 
No 
  
  
Count 
28 20 48 
% within 
Family 
Functioning 
58.3% 41.7% 100.0% 
% within 
Comorbidity 
73.7% 90.9% 80.0% 
Total 
  
  
Count 
38 22 60 
% within 
Family 
Functioning 
63.3% 36.7% 100.0% 
% within 
Comorbidity 
100.0% 100.0% 100.0% 
  
   
 
 
                                                          
 
                                                 This did not carry any statistically significant 
association as p value was 0.090 
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COMPARISON BETWEEN TIC SEVERITY AND 
GENDER 
 
 
  
  Sex Total  
 
 
 
 
 
 
P value 
0.890 
  Male Female   
 
 
 
 
 
 
 
Tic severity  
( based on 
YGTSS score ) 
  
  
  
  
  
  
  
  
Mild Count 14 3 17 
  % within Total 
YGTSS ( 
Including 
Impairment) 
82.4% 17.6% 100.0% 
  % within Sex 29.8% 23.1% 28.3% 
Moderate 
  
  
Count 30 9 39 
% within Total 
YGTSS ( 
Including 
Impairment) 
76.9% 23.1% 100.0% 
% within Sex 63.8% 69.2% 65.0% 
Severe 
  
  
Count 3 1 4 
% within Total 
YGTSS ( 
Including 
Impairment) 
75.0% 25.0% 100.0% 
% within Sex 6.4% 7.7% 6.7% 
Total 
  
  
Count 47 13 60 
% within Total 
YGTSS( 
Including 
Impairment) 
78.3% 21.7% 100.0% 
% within Sex 100.0% 100.0% 100.0% 
 
 
 
                                     This did not carry any statistical significance 
as p value was 0.890. Tic severity was not associated with sex of the 
child 
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COMPARISON BETWEEN COMORBIDITY AND 
GENDER 
 
 
 
  
  Sex Total 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
p value 
0.039 
  Male Female   
 
 
 
 
 
 
 
 
Comorbidity 
  
  
  
  
  
Yes 
  
  
Count 
33 5 38 
% within 
Comorbidity 86.8% 13.2% 100.0% 
% within 
Sex 70.2% 38.5% 63.3% 
No 
  
  
Count 
14 8 22 
% within 
Comorbidity 63.6% 36.4% 100.0% 
% within 
Sex 29.8% 61.5% 36.7% 
Total 
  
  
Count 
47 13 60 
% within 
Comorbidity 78.3% 21.7% 100.0% 
% within 
Sex 100.0% 100.0% 100.0% 
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                             The above table compares presence of comorbidity 
and sex of the child. Out of the38 children who had other comorbid 
psychiatric disorders, 33 (86.8%) were males. 
                             This was statistically significant as p value was 
0.039. 
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COMPARISON BETWEEN ADHD AND GENDER 
 
 
 
  
  ADHD Total 
 
 
 
 
 
 
P value 
0.039 
  Yes No   
Sex 
  
  
  
  
  
Male 
  
  
Count 
26 21 47 
% within 
Sex 55.3% 44.7% 100.0% 
% within 
ADHD 89.7% 67.7% 78.3% 
Female 
  
  
Count 
3 10 13 
% within 
Sex 23.1% 76.9% 100.0% 
% within 
ADHD 10.3% 32.3% 21.7% 
Total 
  
  
Count 
29 31 60 
% within 
Sex 48.3% 51.7% 100.0% 
% within 
ADHD 100.0% 100.0% 100.0% 
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                       The above table compares sex of the child in children with 
comorbid ADHD. Out of the 29 children who had comorbid ADHD, 
26 children were males and 3 children were females. This was 
statistically significant with p value of 0.039. 
                   This is similar to the finding in previous studies that 
ADHD was more common in male children. 
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COMPARISON BETWEEN ADHD AND 
PRESENCE OF SLD  
 
 
 
 
  
  ADHD Total 
 
 
 
 
 
  
 
 
 
 
p value 
0.007 
  Yes No   
 
 
 
 
SLD 
(Specific 
learning 
disorder) 
  
  
  
  
  
Yes 
  
  
Count 
10 2 12 
% within 
SLD 83.3% 16.7% 100.0% 
% within 
ADHD 34.5% 6.5% 20.0% 
 
No 
  
  
Count 
19 29 48 
 
% within 
SLD 39.6% 60.4% 100.0% 
 
% within 
ADHD 65.5% 93.5% 80.0% 
 
Total 
  
  
Count 
29 31 60 
 
% within 
SLD 48.3% 51.7% 100.0% 
 
% within 
ADHD 100.0% 100.0% 100.0% 
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                                        The above table compares ADHD and presence of 
comorbid SLD. Out of the 12 children who had SLD, 10 had 
associated ADHD also (83.3%). This shows a statistically significant 
association between ADHD and SLD. 
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COMPARISON BETWEEN ADHD AND 
BEHAVIOURAL PROBLEMS 
 
 
 
 
 
 
 
 
 
 
 
  
  ADHD Total 
 
  Yes No   
 
 
 
 
 
 
Behavioural 
Problems 
  
  
  
  
  
Yes 
  
  
Count 
8 2 10 
% within 
Behavioural 
Problems 
80.0% 20.0% 100.0% 
 
% within 
ADHD 
27.6% 6.5% 16.7% 
 
No 
  
  
Count 
21 29 50 
 
% within 
Behavioural 
Problems 
42.0% 58.0% 100.0% 
p value 
0.031 
% within 
ADHD 
72.4% 93.5% 83.3% 
 
Total 
  
  
Count 
29 31 60 
 
% within 
Behavioural 
Problems 
48.3% 51.7% 100.0% 
 
% within 
ADHD 
100.0% 100.0% 100.0% 
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.                    The above table compares ADHD with Behavioural 
problems. Out of the 10 children who had behavioural problems, 8 
(80%) had associated comorbid ADHD also.  
                      This shows a statistically significant association 
between ADHD and behavioural problems as p value was 0.031 
 
 
 
 
 
Behavioural Problems
NoYes
C
o
u
n
t
40
30
20
10
0
ADHD
Yes
No
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COMPARISON BETWEEN FAMILY HISTORY OF 
MOVEMENT DISORDER AND TIC SEVERITY  
                                          This did not carry any statistical significance as 
the p value was 0.887 
 
COMPARISON BETWEEN FAMILY HISTORY OF 
MOVEMENT DISORDER AND COMORBIDITY 
                                           This did not carry any statistical significance as 
the p value was 0.247 
 
LINEAR RELATIONSHIP BETWEEN TIC SEVERITY 
SCORE AND COMORBIDITY SCORE 
                              The comorbid disorders in children were given 
scores, example, those who had a single comorbidity was given score 
as one, and those with two comorbidities were given score 2 and so 
on. 
                              A significant linear relationship existed between 
the tic severity score and comorbidity score. 
 
Coefficient 
 
 
  
  
  
Unstandardized 
Coefficients 
Standardized 
Coefficients t Sig. 
B 
Std. 
Error Beta     
Comorbidity 20.006 1.638   12.215 .000 
4.940 .959 .560 5.151 .000 
Dependent Variable: Tic severity ( based on YGTSS score ) 
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                                            DISCUSSION  
     
                Tic disorders are common in childhood with a varying prevalence 
rate from 6-18% .It is not completely benign and simple as it is thought to be by 
the practising paediatricians. Tic disorders usually present with other associated 
comorbidities which produce more impairment to the child both socially and 
functionally. 
                This study was done to study the clinical characteristics of paediatric 
tic disorders and their associated comorbid psychiatric disorders in a group of 
60 children diagnosed with tic disorders and are in follow up in a tertiary care 
hospital. 
                      The study took into account various clinical characteristics of tics 
and examined the children for many comorbidities (around nine) 
                       The major findings in the study were 
 Most of the parents did not notice the presence of comorbid psychiatric 
pathology in their children and their major reason for seeking medical 
attention were tics. 
 Impairment noticed in children with tics were largely due associated 
comorbid disorders than the tics themselves. 
 The most common age of onset of tics was between 7 – 10 years. 
 Tics were more common in males with a male to female ratio of 3.6:1 
 Motor tics were the most common type of tics. 
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 Nearly all children with vocal tics had motor tics also except four of them 
who had only vocal tics. 
 Premonitory urge before tic onset was present only in 8.3% (5) children. 
 The common exacerbating factors were playing TV/video games, doing 
homework, playing sports and negative emotions. 
 Majority of children did not have a relieving factor (90%).Engaging in 
sport activities was the one reported in those with relieving factor. 
 Many children had problems in school functioning, the commonest being 
poor progress in school and difficulties in scholastic skills development. 
 Comorbid psychiatric disorders were present in 38(63.3%) of children. 
They were ADHD (48.3%), OCD (6.6%), ASD(6.6%), SLD (20%) , 
Behavioural problems (16.6%) ,rage attacks (8.3%),sleep disturbances 
(8.3% ) ,others (bruxism, seizure disorder)(6.6%). 
 There was a significant correlation between age of onset of tics and 
presence of premonitory urge and ability to suppress tics. Higher the age 
of onset of tics greater was the ability to experience premonitory urge and 
greater was the ability to suppress tics voluntarily. 
 There was a significant correlation between tic severity and presence of 
comorbid disorders in particular, ADHD and behavioural problems. 
Children with severe tics had more frequency of co-occurring ADHD and 
behavioural problems. 
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 There was a significant correlation between presence of educational 
problems and comorbidity as well as tic severity. Children with comorbid 
disorders associated with tics had more educational problems and severe 
tics. 
 There was a significant correlation between tic severity and presence of 
comorbidity and problems in family functioning. Children with problems 
in family functioning had more severe tics and more comorbid psychiatric 
disorders. 
 There was a significant correlation between comorbidity and sex. Co-
occurring psychiatric disorders were more common in male children. 
 ADHD was more common in male children. 
 There was significant correlation between ADHD and SLD and 
behavioural problems. Children with tics with ADHD also had higher 
incidence of SLD and behavioural problems. 
 Linear relationship between tic severity score and comorbidity score. 
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                                POSITIVE HIGHLIGHTS 
 
 Studies on tic disorders in children are lacking in India. This study is one 
its first kind to study the clinical characteristics and comorbidities in 
Indian children with tic disorders. 
 The questionnaires utilised in the study to identify the comorbid disorders 
are simple and can be used by the paediatricians in routine practice 
without much difficulty. 
 The study emphasizes the fact that detection of associated comorbidities 
in children with tic disorders is necessary as it will facilitate early 
treatment as well as leads to improved outcome and reduced impairment 
in these children.  
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                                RECOMMENDATIONS 
 
 It is highly recommended from the study that presence of tic symptoms in 
a child signals the need for a comprehensive assessment of other 
comorbid problems like ADHD and behavioural problems. 
 Children with tic disorders have higher rates of complex association with 
comorbidities like ADHD, which cause more impairment than tics 
themselves. 
 Additional ADHD comorbidity should be taken into account while 
considering the diagnosis and management of paediatric tic disorders.  
 In future, the sample size can be followed up and cohort can be studied 
for treatment related factors and siblings of this study cohort can be 
studied for tic disorders and comorbid pathology. 
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                                         LIMITATIONS  
 This study was conducted in children who were diagnosed with tic 
disorders and were in follow up in child psychiatry department of a 
tertiary care hospital. A community based study could not be conducted. 
 ADHD subtype was not studied, only the presence or absence of ADHD 
was analysed. 
 There was no comparison group. 
 Follow up of these 60 cases could not be done 
 Small sample size 
 Comparison of behaviour therapy with pharmacological treatment could 
not be done. 
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           ANNEXURES 
 
DATA COLLECTION FORM 
NAME                                                                       DATE OF BIRTH                                  
AGE                             SEX    1) MALE    2)FEMALE 
                                                                                                                                                                                                                                    
INFORMANT                                                           NAME                                                 
RELIABILITY 
AGE OF ONSET OF TICS:      
1) 3  - 6 YEARS                    2)  7  -  10 YEARS               3) 11 – 15 YEARS  
AGE OF DIAGNOSIS        :  
1) 3 – 6 YEARS                    2)  7  - 10 YEARS                3) 11  -  15 YEARS 
HISTORY OF ANY PRECEEDING SORE THROAT AT THE TIME OF 
DIAGNOSIS: 
1)  YES                              2) NO 
TIC CHARACTERISTICS: 
 TYPE         
1) Motor tics           2) vocal tics             3)both 
 
Any premonitory urges -              1) yes        2) no 
 
Are the urges relieved after tic onset        1) yes     2) no 
 
Are the tics suppressible   1) yes          2) no 
 
 
 121 
 
EXACERBATING FACTORS 
 
1. Playing TV/video games 
2. Returning  after school 
3. Doing homework 
4. Classroom 
5. Public place – social 
6. Physical activities – Sports 
7. While travelling 
8. Anticipation/waiting 
9. Eating meals 
10. Bedtime routine 
11. Presence of a specific person 
12. Disruption to routine  
13. Negative emotion 
14. Positive emotion (excited /relaxed) 
15. Others  
 
RELEIVING FACTORS 
 
1) Playing a musical instrument 
2) Dancing 
3) Playing sports 
4) Others  
 
YALE GLOBAL TIC SEVERITY SCALE (TOTAL SCORE) 
 
PRENATAL & PERINATAL HISTORY 
 
Parenteral attitude during pregnancy 
 
 1)desired   2)not desired 
Mothers health during pregnancy 
  1) Generally good          
  2) Exanthematous fever  
   3) Serious illness 
X ray exposure : 1)yes  2)no 
Prolonged drug intake 1)yes  2)no 
Attempted abortion   1)yes  2)no 
Exposure to alcohol /tobacco  1)yes   2)no 
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Nature of birth              : 
   1)FTND/Premature birth 
   2)Instrumental / operation  
   3)Complicated delivery  
   4)Head injury  
   5)Delayed cry after birth 
   6)Jaundice / cyanosis 
FEEDING HABITS (till age) 
    1)Breast    
    2)Bottle 
    3)Breast and bottle mixed 
    4)Weaning age 
 
EDUCATIONAL HISTORY 
1) Regular school       2) Special school 
  Educational problems – 
            1)poor progress   
            2)financial difficulties                                      
            3)repeated absences 
            4)poor peer relationship 
            5)problems with teachers 
            6)scholastic skills development 
            7)others 
 Failures in any class – 1)yes 
                                     2)no 
PARENTS CHARACTERISTICS : 
S No. Characteristic Mother  Father 
1 Age   
2 Education(Use code)   
3 Employment status(Use 
code) 
  
 
 
Famil
y 
incom
e – 
 
Primar
y caretaker – 1) Mother 2) Father 3) Grand parent 4) Others 
Living with parents/not – 1) Living 2) Not living 
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Type of family – 1) Nuclear 2) Joint 
Family functioning –any problems in family functioning as a whole  1)yes   2)no 
FAMILY HISTORY  
   Movement disorders  1)yes   2)no 
   Other psychiatric disorder 1)yes   2)no 
COMORBID ILLNESS 
1) ADHD 
2) OCD 
3) Autistic spectrum disorder 
4) Specific learning disorder 
5)  Behavioural problems 
6) Self injurious behaviour 
7)  Rage attacks 
8)  Sleep disturbances 
9) Others 
10) No illness 
ON ANY MEDICATIONS  1)yes     2)no 
COMPLICATIONS OF TREATMENT IF ANY 
Codes for parents’ education and occupation- 
Education code Occupation code Monthly income code 
Professional  7 Profession 7 >32,050 7 
Graduate 6 Semi-Profession 6 16,020 – 32,046 6 
Intermediate 
/diploma 
5 Clerical/shop/farm 
owner 
5 12,020-16,019 5 
High school 4 skilled 4 8,010 – 12,019 4 
Middle school 3 semiskilled 3 4,810 -8,009 3 
primary 2 unskilled 2 1,601 – 4,809 2 
illeterate 1 unemployed 1 <1600 1 
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                          PATIENT INFORMATION SHEET 
 
Place of study: Institute Of Child Health And Hospital for Children, Egmore,
       Chennai-8. 
Name of Investigator: DR.REVATHI.N 
Name of Participant:    Age:   Sex:  
Hospital No:      
Study title: CLINICAL CORRELATES, CHARACTERISTICS & 
COMORBIDITIES OF PAEDIATRIC TIC DISORDERS 
We request your child to participate in the study. 
Aim of the study- 
  This study aims at finding out the clinical characteristics of paediatric tic 
disorders. The study also aims to find out if there is any other associated 
comorbid psychiatric disorder in their children. 
Methods- 
  In order to find out the answers to the above questions, we will be asking 
you questions about your child’s details including age at diagnosis, age of onset 
of tics, tic number, frequency, intensity, severity, your education, profession, 
income and family history of psychiatric disorders & set of questions to know if 
your child is suffering from other psychiatric problems other than tics. This will 
take approximately thirty to fourty minutes. 
Can I refuse to participate in the study? 
 Participation in the study is purely voluntary. You may refuse to 
participate or withdraw from the study at any time. In both cases the treatment 
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and care your child receives from this hospital will not be affected in any 
manner. 
Benefits and harms of participating in the study- 
 Your child will not benefit directly by participating in this study. But by 
way of participating in this study, your child is contributing to information 
which when compiled, will yield useful information and will help in early 
identification and treatment to reduce the distress associated with the condition. 
Confidentiality- 
 The data collected from the study will be used for the purpose of study 
only. The results of the study will be published. Personal information of the 
children and parents participating in the study will be kept confidential. There 
will not be any disclosure about your child’s information without your 
permission. 
Subject rights- 
  If you wish further information regarding your child’s rights as a 
research participant, you may contact the principal investigator in the mobile 
number or address mentioned below. 
Principal Investigator – Dr. Revathi 
Mobile number       - 9789895484 
Contact Address       - Post graduate of Paediatrics, Institute of Child Health 
and Hospital for Children, Halls road, Egmore, Chennai. 
Place:  
Date:         Signature of Paren 
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INFORMED CONSENT FORM 
 
Study place: Institute Of Child Health And Hospital For Children,   
     Egmore, Chennai-8. 
Title of the study: Clinical correlates, characteristics & comorbidities of 
Paediatric tic disorders 
Name of the investigator: Dr.Revathi.N    
Name of the Participant:  Age:   Sex: 
Hospital number:   
 
1. I have read and understood the patient information sheet provided to me 
regarding the participation of my child in the study.  
2. I have been explained about the nature of the study and had my questions 
answered to my satisfaction.  
3. I have been explained about my rights and responsibilities by the investigator. 
4. I will allow my child to cooperate with the investigator and undergo clinical 
tests subjected during the study whole heartedly. 
5. I have been advised about the risks associated with my child’s participation in 
this study.* 
6. I am aware of the fact that I can opt out of the study at any time without 
having to give any reason and this will not affect my child’s future treatment in 
this hospital. * 
7. I hereby give permission to the investigators to release the information 
obtained from my child as result of participation in this study to medical 
journals/conference proceedings. 
8. I understand that my child’s identity will be kept confidential if my child’s 
data are publicly presented/published.  
9. I have decided my child can participate in the research study. I am aware that 
if I have any question during this study, I should contact the investigator.  
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10. By signing this consent form I attest that the information given in this 
document has been clearly explained to me and understood by me, I will be 
given a copy of this consent document. 
 
Name and signature / thumb impression of the parent/guardian  
Name _________________________ Signature_________________   
  
               Date________________  
Name and Signature of the investigator  
Name _________________________ Signature_________________   
               Date________________  
 
Name and Signature of impartial witness 1:  
Name _________________________ Signature_________________   
               Date________________ 
 
Name and Signature of impartial witness 2:  
Name _________________________ Signature_________________   
               Date________________ 
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